Background-Control of blood pressure (BP) remains suboptimal worldwide. The objective of this study was to determine whether (primary) general practitioners' (GPs) approach to high BP is in accordance with international guidelines. Methods and Results-We conducted a cross-sectional survey of 1000 randomly selected GPs from urban areas in Pakistan during 2002. A rigorously developed questionnaire on (1) type of practice and (2) detection, (3) evaluation, (4) treatment, and (5) source of information about high BP was administered by trained medical personnel. A total of 1051 GPs were approached, and 1000 (95%) consented to enroll; 766 were male and 655 had been in practice Ն10 years. The average number of patients (SD) seen per day was 48.2 (42.7). Overall, 30.6% (29.0% to 32.3%) and 79.7% (78.3% to 81.0%) of GPs used incorrect BP cutoffs to diagnose hypertension in patients Ͻ60 and Ն60 years, respectively. Appropriate therapy for hypertension in the elderly was initiated by only 34.7% (33.0% to 36.3%) of GPs. The use of sedatives either alone (23.8%) or in combination with antihypertensive agents as first-line medication for lowering BP was reported by 45.0% (43.2% to 46.7%). Thiazide diuretics were rarely prescribed (4.2%). Sublingual antihypertensive agents were prescribed by 68.7% (67.1% to 70.3%) of GPs for treating very high levels of BP. The practices of recent graduates from medical school were not better than those of older graduates. Conclusions-GPs in Pakistan underdiagnose and undertreat high BP, especially in the elderly. Our findings underscore the need for urgent revision of teaching curricula in medical schools with regard to the risks, complications, and management of hypertension, as well as the initiation of widespread and intensive continuing medical education for all physicians involved in the management of patients with hypertension. Particular efforts are needed to encourage the use of low-cost thiazide diuretics as antihypertensive agents in developing countries. (Circulation. 2005;111:1278-1283.) 
L evels of cardiovascular disease (CVD) are increasing rapidly in the developing world and are predicted to overtake infectious disease in many areas to become the leading cause of death in the next decade or so. This is particularly true for the Indian subcontinent, a population already at high risk of CVD. Hypertension is one of the most common risk factors for CVD and has one of the highest attributable risks for death worldwide. [1] [2] [3] Despite convincing data about the benefits of blood pressure (BP) lowering and formulation of national and international guidelines on the detection and management of hypertension, data from the developed world at least indicate that control of hypertension remains remarkably poor. 4 Only 24% of hypertensive patients in the United States have their BP controlled to the conventionally recommended target of Ͻ140/90 mm Hg. 5 The reasons for this are not entirely clear but may relate to access to health care, knowledge and practice of healthcare providers, and patient compliance.
Data from the developing world, in particular the Indian subcontinent, in this regard are scanty, with details of the prevalence of the condition just beginning to emerge. The National Health Survey of Pakistan (NHSP) conducted during 1990 to 1994 highlighted the magnitude of the burden of hypertension in Pakistan. Hypertension was shown to affect 18% of adults Ͼ15 years and 33% of adults Ͼ45 years; however, Ͻ3% had their BP controlled to 140/90 mm Hg or below. 6 The NHSP also showed that Ͼ70% of all hypertensive patients (85% in rural areas) in Pakistan are unaware of their disease, despite the fact that the average number of annual visits to the healthcare provider is 5.8 for women and 4.9 for men. This suggests that factors other than poor access to healthcare providers contribute to the lack of awareness and lack of control of hypertension in Pakistan. 7 In addition, Ϸ80% of those with hypertension would be classified as being at high risk, because of either the elevated BP itself or comorbid conditions, and would therefore require immediate pharmacological intervention. The present study was designed to assess whether the knowledge and attitude of primary care practitioners in Pakistan are in accordance with the Joint National Committee VI (JNC-VI) and World Health Organization-International Society of Hypertension guidelines for management of hypertension 5, 8, 9 and to identify areas for intervention.
We conducted a cross-sectional survey of general practitioners (GPs) in Pakistan to determine their approach toward the detection, evaluation, and treatment of high BP. We also sought to determine differences in the practices of those who had graduated relatively recently (Յ10 years) versus older (Ͼ10 years) graduates of medical school.
Methods

Survey Instrument
The questionnaire initially was developed in English, then forwardtranslated to Urdu, and finally back-translated to English. It was then pretested in the pilot study and finalized after necessary amendments.
The study questionnaire was developed containing questions on 5 basic themes: (1) type of practice-location of practice, teaching versus nonteaching, and average number of patients seen; (2) detection of high BP-number of readings of BP, threshold levels of BP, and variation in these levels for the elderly or younger subjects for making a diagnosis of clinical hypertension; (3) evaluation of patients with high BP-whether laboratory investigations for coexisting conditions (diabetes, hyperlipidemia, renal failure) were obtained for hypertensive patients; (4) treatment of hypertensionpatient education about deleterious effects of hypertension, advice on nonpharmacological measures to control hypertension, the level of target BP that is aimed for during treatment, and choice of antihypertensive medications; and (5) source of information about antihypertensive medication and ranking of medical journals.
Pretesting
Before the full-scale study was launched, a pilot study of 100 GPs was conducted to ensure feasibility of the study and to calculate the required sample size.
Sample Size
On the basis of the assumptions of results from our pilot study, which showed that at least 30% of GPs used inappropriate medications and did not follow the guidelines for treatment of hypertension, 350 subjects were needed, with error bounds of 2%. Furthermore, to detect a 1.5-fold difference with 80% power and a 2-sided ␣ of 0.05 in practices between recent versus older medical school graduates with ratio of 1:2, a total sample size of 930 subjects would be required. In addition, to detect major differences in GP practices between Karachi (the most populous city, where the main survey [70%] was conducted) and 3 other major cities (Lahore, Quetta, and Peshawar), we also aimed to sample a subset of GPs from each of those cities. Detection of a 2-fold difference with a 2-sided ␣ of 0.05 and 80% power would require Ϸ85 subjects from each city for comparison with 600 subjects from Karachi. We anticipated a nonresponse rate of Ϸ10%, so our overall targeted total sample size was 1050 GPs.
Sampling
A cross-sectional study of the licensed GPs in Pakistan was performed mainly in the city of Karachi, the most metropolitan city of Pakistan, on 700 randomly selected GPs during 2002. In addition, a subset of GPs was selected from each of the 3 other major cities (100 GPs each from Lahore, Quetta, and Peshawar) of Pakistan. We obtained a comprehensive list of 6000 licensed GPs in Karachi registered by the Pakistan Medical and Dental Council, which is a requirement for all practicing GPs. A computer-generated random sample of 720 GPs was selected from this list. In addition, similar lists of GPs were obtained for the 3 other major cities (Lahore, Quetta, and Peshawar) in Pakistan. A total of 330 GPs (110 from each) was randomly selected from this sampling frame. Each GP was visited by a trained research officer who administered the study questionnaire after obtaining verbal consent. Each questionnaire was completed in Ϸ10 minutes. In case the selected GP was not present in the particular area, his/her replacement was chosen from the same location.
Analysis
Outcomes Variables
The following definitions were adopted for binary outcomes, which were based on the JNC-VI report on classification, detection, evaluation, and management of high BP 5 : (1) Correct threshold for the diagnosis of hypertension was defined as a systolic BP of Ն140 or a diastolic BP of Ն90 mm Hg in adults aged 18 years or older. (2) Correct threshold for initiating therapy (nonpharmacological or pharmacological) was defined as a systolic BP of Ն140 or a diastolic BP of Ն90 mm Hg. 
Statistics
Means and SDs were calculated for continuous variables, and proportions and 95% confidence intervals were calculated for discrete variables. The overall prevalence of outcomes was calculated after applying appropriate weights to samples that were in accordance with the distribution of GPs in each of the 4 major cities in Pakistan. Descriptive analyses of characteristics of GPs were also completed. GPs were grouped as recent (Յ10 years) or older (Ͼ10 years) graduates of medical schools. We reasoned that this grouping would allow us to study the impact of sequential guidelines management of hypertension that has been emphasized over the past decade. 5, 10, 11 The differences in characteristics between recent versus older graduates and GPs in Karachi versus other cities were assessed by 2 or Student t test, as appropriate.
Results
A total of 1051 GPs were approached, and 1000 (95%) consented to enroll: 701 from Karachi, 99 from Lahore, and 100 each from Quetta and Peshawar. A total of 766 GPs were males, and 655 had been in practice for 10 years or more. There were no significant demographic differences in terms of gender, teaching versus nonteaching practice, and years since graduation between the GPs who did and did not consent to enroll.
Type of Practice
A total of 161 (15.6%) GPs were affiliated with teaching hospitals ( Table 1 ). The average number of patients (SD) seen by the GP per day was 48.2 (42.7). The characteristics of the GPs and differences between recent versus older graduates are shown in Table 1 . 
Detection
A total of 661 (69.4%) of GPs used the correct BP threshold level for diagnosing hypertension in patients Ͻ60 years of age. Contrary to the JNC-VI guidelines, though, 79.7% of the GPs believed that this criterion was higher for those aged 60 years and above: 83.7% of recent graduates versus 77.8% of those in practice for 10 years or more (PՅ0.001).
Evaluation
Laboratory tests for screening for diabetes, hyperlipidemia, and renal insufficiency were ordered by 89.8% of GPs. This proportion was higher in older (92.8%) versus recent (83.1%) medical school graduates (PϽ0.001).
Treatment
The correct criterion was used for initiating therapy in patients Ͻ60 years of age by 64.9% of GPs. In patients Ͼ60 years of age, though, GPs appeared to be much more reluctant to follow standard criteria for the initiation of therapy (34.7%). This proportion was higher in older (36.2%) versus recent (31.3%) medical school graduates (Pϭ0.005). We tried to assess the prescribing practices of GPs by asking them about first-line treatment. Interestingly, the first-choice therapy for lowering BP was reported to be a sedative drug alone by 23.8%, whereas 21.1% prescribed a combination of an antihypertensive drug and a sedative as initial therapy. Only 55.1% appropriately prescribed an antihypertensive drug alone when initiating therapy for hypertension. This pattern of resorting to sedative drugs for the treatment of hypertension was greater in older (25.5%) versus recent medical school graduates (20.1%, Pϭ0.001). Even more concerning was the practice of stopping antihypertensive therapy once BP control was achieved by Ϸ23% of GPs.
The most commonly prescribed medications were ␤-blockers (41.9%), angiotensin-converting enzyme (ACE) inhibitors (32.2%), and calcium channel blockers (7.1%). Thiazide diuretics were rarely prescribed (4.2%) by GPs. Approximately 68.7% of GPs reported prescribing sublingual antihypertensive medications on an ad hoc basis for rapidly lowering BP in patients whose BP was considered markedly elevated at presentation to the clinic. Furthermore, 49.4% administered intravenous medications to lower BP in their offices.
The correct levels of target BP were aimed for by 52.3% of GPs. The correct target BP for patients with diabetes, CVD, and kidney disease was aimed for by only 37.4%, 36.8%, and 35.6% of GPs, respectively. These targets did not differ significantly among recent versus older medical school graduates.
Sources of Information
The majority of GPs (63%) relied on representatives from pharmaceutical companies for updates on information about antihypertensive medications. Only 31.1% reported reading medical journals for this purpose. Approximately 95% of GPs expressed a willingness to participate in sessions on updates of hypertension. Table 2 shows a comparison of the approach of GPs toward management of hypertension in Karachi versus those in Lahore, Quetta, and Peshawar. Although intercity differences were observed in some practices, in general the practices were uniformly suboptimal.
Comparison Between Practices of GPs in Karachi Versus Other Cities
Discussion
The results of our GP survey, which is representative of medical practice in urban areas of Pakistan, show that 79.7% of GPs believe that the criterion for diagnosing hypertension differs according to age in adult subjects. A high proportion of GPs (45.0%) used sedatives for treating hypertension, and Ͻ5% prescribed thiazide diuretics as first-line antihypertensive agents. About 47.7% of GPs reported aiming for a target BP that was Ͼ140/90 mm Hg. Sublingual antihypertensive agents were being prescribed by 68.7% of GPs for treating very high levels of BP. The practices of recent graduates from medical school were not better than those of older graduates. Trial data clearly demonstrate the effectiveness of antihypertensive therapy in reducing the risk of major outcomes, regardless of age, at least in the age ranges recruited to the studies. It is disappointing that such a large proportion of GPs (79.7%) think that thresholds for treatment should differ by age and that this belief was more prevalent among recent medical school graduates (83.7% versus 77.8%, PϽ0.001). The NHSP showed that despite a high rate of contact with healthcare providers, Ϸ70% of hypertensive patients in Pakistan are unaware of their condition. Our data suggest that poor knowledge of the criteria for the diagnosis of hypertension among healthcare providers may at least partly contribute to this paradox. 12 The guidelines recommended for use by the Pakistan Hypertension League, an affiliate of the World Hypertension League, suggest the same BP thresholds for diagnosing and treating hypertension as JNC-VI. Nevertheless, in addition to failing to diagnose hypertension appropriately, Pakistani GPs appear to be significantly undertreating hypertension. Our results indicate that 47.7% of GPs in Pakistan aim for a target BP that is higher than 140/90 mm Hg, and the majority of GPs (62.6%) aim for targets greater than those recommended by the JNC-VI and -VII for patients with diabetes. This is of particular concern, because the prevalence of diabetes is high in South Asian populations. 13, 14 It has been established that medications with antianxiety properties only have no role in the treatment of clinical hypertension. It is alarming that 45.0% of GPs use sedatives either alone or in combination with other antihypertensive agents as first-line pharmacological therapy for hypertension. This approach is inappropriate, not only because it contributes to undertreatment of hypertension but also because it increases the risk of drug dependency in subjects in whom use of a sedative may not be indicated. 15 The undertreatment of hypertension and inappropriate use of sedatives as antihypertensive agents probably contribute significantly to the poor rates of hypertension control in Pakistan.
The type of antihypertensive agent can have a significant impact on compliance with medications because of affordability. 16 Of the 76% of GPs prescribing antihypertensive agents as first-line therapy, Ͻ5% prescribed diuretics. Previously, we and others have reported that ACE inhibitors should be the antihypertensive agent of choice in high-risk patients with compelling indications such as chronic kidney disease 17 ; however, the superiority of ACE inhibitors compared with other antihypertensive drugs with regard to comorbid conditions has not been clearly established. Results of the ALLHAT study showed that for the majority of patients with hypertension, treatment with thiazide diuretics (the least expensive class of medication) confers the same benefit on adverse CV outcomes as calcium channel blockers and ACE inhibitors. In fact, diuretics were superior to ␣-blockers, calcium channel blockers, and ACE inhibitors in the prevention of one or more major forms of CVD, including stroke and heart failure. 18, 19 Furthermore, it is more important to lower BP to appropriate targets than to focus on the class of antihypertensive agent. For a low-income developing country like Pakistan, where the cost of medication is incurred by the patient, there is no doubt that inexpensive and effective antihypertensive agents such as thiazide diuretics should be a part of most antihypertensive regimens. Unfortunately, thiazide diuretics are not widely available as stand-alone drugs, owing to the fact that these drugs are inexpensive and lack profitability for the industry. This partly may explain the lack of their use. We believe that the federal drug regulation agency in Pakistan needs to mandate production of such effective medications before licensing other expensive brands of medications, which are more likely to result in low compliance because of financial constraints.
Guidelines for treatment of hypertension recommend that immediate therapy of very high BP is warranted only in patients with acute symptoms of end-organ damage. In such cases, intravenous administration of short-acting medications should be done under close monitoring so that the dose can be titrated to prevent excessive lowering of BP, which can cause hemorrhagic strokes in such patients. 5 Furthermore, the use of sublingual antihypertensive medications should be avoided because of the risk of complications from unpredictable aggressive BP reduction. 20, 21 Our results showed that 68.7% of GPs in Pakistan prescribe sublingual antihypertensive agents for patients with very high BP. In addition, 49.4% of GPs administered intravenous antihypertensive medication in their outpatient offices. Although data on complications from such practices are lacking, the wide prevalence of such approaches suggest that complication rates would also be significant. Our findings emphasize the need for proper education of GPs about hazards from such practices. 22 We found that the practices of recent graduates from medical school were not better than those of older graduates, and the former were more likely to underdiagnose and undertreat hypertension. It is alarming that contrary to studies from other parts of the world, where recent graduates are more likely to have updated knowledge, even recent graduates from medical schools are practicing inappropriate medicine. 23 The situation is probably similar in neighboring developing countries. 24 The vast majority of physicians (94.4%) were willing to participate in further education on updated management of hypertension. Our findings emphasize the need for continually updating the curricula of medical schools as well as structured continuing medical education in developing countries. These measures have been shown to be successful in other settings. 23, 25, 26 These measures, coupled with federally mandated availability of low-cost, generic, antihypertensive drugs, are essential if Pakistan is to improve on the detection and treatment of hypertension.
Our study has limitations. It was mainly limited to the GPs residing in Karachi, an urban area, and therefore, may not represent the healthcare providers in rural regions as well as other cities of Pakistan. Still, the burden of hypertension is greater in urban areas of Pakistan, and attempts to address it should begin here. 6 In addition, we included subsamples of GPs from 3 other major cities of Pakistan and found that the situation may be worse in many respects in other cities in Pakistan. Thus, the problems identified in our study are generalizable to other urban cities of Pakistan.
It must be borne in mind that our study was not designed to measure the appropriate detection of BP. Our study was designed to assess the knowledge of GPs about the detection and treatment of hypertension. Although 52.3% of GPs claim to aim for reasonable targets of BP, we cannot determine the proportion of GPs who set those targets while treating patients in practice and the proportion of subjects who achieved those targets. 27 Judging by the dismal (Ͻ3%) rate of BP control in Pakistan, it seems likely that very few GPs are able to achieve these goals.
In conclusion, our study highlights the deficiencies in the knowledge and approach of GPs in Pakistan toward management of high BP. We identified serious limitations in current practice. On the other hand, there was also willingness to participate in further education. It is likely that this scenario is not unique to Pakistan. Our findings emphasize the need for continually updating the curricula of medical schools as well as continuing medical education for more senior physicians.
Furthermore, our study demonstrates an easy but valuable first step in determining what limitations we currently face in practice and how to address them. This type of approach could be adopted in other settings. Increasingly, researchers in the developing world should turn their attention to noncommunicable disease in terms of not simply establishing the burden of disease but also assessing the scope and quality of preventive and treatment practices. We have shown for hypertension that assessment of physician practice is readily doable in the developing world and provide important indicators for intervention and healthcare policy.
